To determine if Medicaid Managed Care (MMC) status influences perinatal transfer rates among publicly funded individuals in a wellregionalized area.
INTRODUCTION
Regionalization was established following the observations that babies born in hospitals with neonatal intensive care units (NICUs), or transferred to such hospitals soon after birth, had lower rates of morbidity and mortality compared to babies born and retained in hospitals without NICUs. [1] [2] [3] More favorable outcomes were also observed in babies born to mothers who were transported antenatally to perinatal centers. 4, 5 Effective regionalization involves the antepartum identification of high-risk women with timely referral/transfer of mothers or babies to specialized institutions with resources for both high-risk maternal and neonatal care. 2 Interhospital transport services are an important component of regionalized systems of perinatal care.
Insurance is a mechanism for protection against risk and provides a mechanism for transferring or shifting financial risk from the individual to the group through pooling of resources and removes potential barriers in access to care. 6 Ideally, insurance status should not influence the decision to transfer a patient. Several reports, however, show that insurance status does in fact play a role in intervention. 2, [7] [8] [9] [10] As managed care becomes more widespread, insurance status may have a greater effect on the rate of interhospital transfer as decisions to transfer mothers and babies may not be solely in the control of the health care providers. Upstate New York (NY) has had a regionalized perinatal program in place, since 1984 F pre-existing protocols for maternal and newborn transfer between institutions are written independent of insurance status. This project evaluates whether managed care for pregnant women and infants with Medicaid coverage is a significant factor in maternal and neonatal transfer rates in this area of New York.
MATERIALS AND METHODS
A secondary analysis of birth registry data in upstate NY was undertaken. This study was granted exemption from the University of Rochester's Research Subjects Review Office under 45 CFR 46.101 (b): Category 4: Secondary Use of Pre-Existing Data. Permission was obtained for release of deidentified data from the New York State Perinatal Data System (PDS) and Electronic Birth Certificate (EBC) file from each of the four upstate perinatal designated regions. The PDS is an EBC database mandated by the NYS Department of Health. 11 Trained coders obtain demographic, medical, obstetrical, and perinatal outcome data on over 390 specifically defined fields from hospital charts, records, and patient interviews within 3 days of childbirth. Most of the fields in the database are dichotomous and in checklist format. All obstetric hospitals in defined regions of New York State use common software and formatting to enter birth information. The data are sent to a central repository within each region for processing and quality control.
The primary outcomes of interest were maternal and neonatal transport rates with the predictor of interest being insurance status, Medicaid Managed Care (MMC) vs Medicaid Fee-for-Service (MFFS). The covariates selected for evaluation included: maternal age, maternal education, mode of delivery, number of prenatal visits, adequacy of prenatal care utilization (APNCU), 12 race, medical risk (maternal medical history, risk during present pregnancy, complication during labor and delivery), parity, smoking during pregnancy, alcohol and drug use during pregnancy (heroin, cocaine, marijuana, or methadone), intendedness of pregnancy, birth weight, gestational age, gender, region, hospital level.
Each of the four regions was similar in the number of births (approximately 16,000 to 20,000 deliveries per year) and in demographic characteristics. The dates during which PDS data collection was initiated, however, were different in each of the four regions. Therefore, the number of years of available data from each region varied (region 1 F 5 complete years, 1998 to 2002; regions 2 and 3 F 6 complete years, 1997 to 2002; region 4 F 4 complete years, 1999 to 2002).
Individual hospitals and region were treated as confounders F individual hospitals were recoded based on NYS designated hospital level (I, II, III/IV F levels III and IV were combined to maintain deidentification of each of the four regions). The four data files were combined into a single data set. New variables were created with dichotomization of several categorical variables or as a combination of several other dichotomous variables. An unintended pregnancy was defined as a pregnancy that was mistimed (''wanted to be pregnant later'') or unwanted (''did not want to be pregnant then or at any time in the future''). An intended pregnancy was one that was coded as ''wanted to be pregnant then or sooner''. Other responses, such as ''don't know,'' ''refused,'' or missing data, were excluded. Three variables intended to reflect a particular aspect of a high risk pregnancy were created based on (1) a maternal medical history putting the pregnancy at risk; (2) Univariate or bivariate analysis (odds ratios (OR) and 95% confidence intervals (CI)) was used to assess preliminary associations between demographic and medical variables with insurance status. The Student's t-test was used for analysis of continuous variables and the w 2 -test was employed to examine association between managed care status and nominal and dichotomous covariates. Clinically meaningful variables were considered those with OR>1.2 or <0.8. Since data collection occurred over several years, the percentage of managed care enrollment by year and perinatal transfer rate by year were also evaluated. A stratified analysis was conducted to determine the possibility of confounding and effect modification for each level of a possible confounding covariate and evaluated using the methods of Mantel and Haenszel.
A multivariable model using logistic regression to evaluate predictors of maternal transfer was constructed employing (1) clinically relevant variables (medical risk by history, years of maternal education, graduated high school, plural pregnancy, intendedness of pregnancy, mode of delivery, birth weight, and estimated gestational age F variables that influence maternal transfer) and (2) controlling for those variables found to be statistically significant on bivariate analysis (medical risk during pregnancy and during labor and delivery, APNCU, region, age, race, drug abuse, primigravida). The potential influence of region on maternal transfer rate vis-à-vis managed care status was adjusted for through the creation of a dummy variable within the logistic model. Similarly, dummy variables were created for the APNCU categorical variable and the hospital level to which the mother presented. Interaction terms were included if indicated. Forward stepwise logistic regression was used to generate adjusted OR, examining the probability of maternal or neonatal transfer by managed care status while controlling for potential confounders. All analyses were conducted using Stata s , version 8.0 (College Station, TX, USA), a Windows-based statistical program. The method of Pearson was used to validate the goodness of fit for the logistic regression.
RESULTS
Of the greater than 390,000 records available in the combined regional data sets, 106,466 were of women who were publicly funded. Tables 1 and 2 show the maternal and newborn sociodemographic characteristics of the Medicaid-funded women by managed care status, respectively. Comparison by region of maternal and newborn characteristics, independent of insurance, was unremarkable except that the ratios of MFFS:MMC in each of the regions were not equivalent (p<0.001)( Table 3) .
Overall, the maternal transport rate for Medicaid (combined MFFS and MMC) women was 1.3% with 1360 women transferred from the hospital to which they initially presented to the hospital at which they delivered. A significant difference between the transfer rates for women with MFFS and those with MMC was found (1.4 vs 1.0%, respectively). This resulted in an unadjusted OR of 0.72 [95% CI: 0.63 to 0.82], indicating that women enrolled in MMC were 28% less likely to be transferred than those with MFFS.
On bivariate analysis of women with Medicaid coverage, those in a managed care plan were slightly older, had fewer years of education, were less likely to be white and to have graduated high school, and more likely to be multiparous and to have developed a complication during labor and delivery. They received fewer prenatal visits, were more likely to use illegal drugs, were more likely to present for delivery to a higher-level hospital, and they indicated that the pregnancy was unintended (Table 1) .
Regarding the APNCU index, fewer women with managed care fell into the combined categories ''Adequate'' and ''Adequate Plus'' compared to those with MFFS. Similarly, fewer managed care women were assessed as Adequate Plus, despite the appearance that these women were at higher risk as indicated by the bivariate analysis discussed above. Univariate analysis showed no evidence of confounding by year although year did have an effect on the rate of maternal transfer (data not shown).
Newborns of mothers with MMC were similar to those of mothers with MFFS with the exception that those with MMC were more likely to require an admission to the NICU (Table 2) . Unlike their mothers, newborns of women with MMC were equally as likely to be transferred, as were those newborns of mothers with MFFS, both groups having a newborn transfer rate of B1.67%. Therefore, logistic modeling was not performed for newborn transfer. Table 4 shows the crude rates by region of maternal and newborn transfers based on managed care status. For maternal transfers, women with MMC were less likely to be transferred compared to those with MFFS in the four regions combined and in three of the four regions independently. In the one region where the proportion of pregnant women transferred did not differ significantly based on managed care status (region 3), the proportion of newborns transferred was lower in those with managed care. NICU admissions were higher in the four combined regions for those with managed care but one of the four regions had an opposite finding F fewer NICU admissions were found in newborns with managed care in region 1 in contrast to the other three regions.
A stratified analysis was conducted to determine the possibility of confounding or effect modification due to race or maternal education. The strata specific OR were similar to each other and to the unadjusted OR. The Mantel-Haenszel test for homogeneity suggested that there was no evidence of confounding or effect modification present. A stratified analysis for region and the hospital level to which the mother presented did, in fact, demonstrate variability among the strata-specific OR. This variability was confirmed by the Mantel-Haenszel test of homogeneity. In order to adjust the analysis for these effect modifiers, these main effects were entered into the logistic model in addition to interaction terms of each variable with MMC status.
The unadjusted probability of maternal transfer was 28% lower in women enrolled in MMC vs those with MFFS (OR ¼ 0.72 [95% CI: 0.63 to 0.82]). Forward stepwise regression (Table 5) revealed that after adjustment, managed care status remained a significant independent predictor for maternal transfer, and in fact, increased the magnitude of the estimated risk reduction; women with MMC were 44% less likely to be transferred compared to those with MFFS (OR ¼ 0.56 [95% CI: 0.36 to 0.86]).
DISCUSSION
For the past 2 decades, there has been an overall improvement in neonatal survival, much of it related to regionalized perinatal care. 13, 14 It is well recognized that ''outborn'' premature infants who are born in non-NICU facilities and must then be transported to a NICU have higher morbidity and mortality rates when compared to those premature infants who are ''inborn''. 15 Perinatal regionalization, the integration of perinatal services for high-risk obstetric patients and technologically well-equipped and staffed NICUs for premature and sick newborns, allows for the provision of care within a designated perinatal region. Regionalization has been instrumental in decreasing morbidity complications for low birth weight neonates including rates of intraventricular hemorrhage, length of stay, and subsequent cost of care. The benefit of in utero transport vs neonatal transport of high-risk maternal and neonatal patients has been demonstrated with significantly lower neonatal mortality in groups of premature infants weighing less than 1500 g and born prior to 34-weeks' gestation with comparable mortality risk. 5, 16, 17 In an attempt to contain costs, states sought to increase enrollment of Medicaid beneficiaries into managed care plans. Between 1991 and 2002, the proportion of Medicaid recipients in managed care rose from 10 to 57%. 18 In New York State, the percent enrolled in managed care for all eligible Medicaid beneficiaries (including the aged and disabled) was 35%. Studies on the effects of MMC regarding access to care and use of services have been published. Some of these are summarized by Kaestner et al. 19 Many early reports of a positive impact of managed care on utilization were not subsequently confirmed in other studies, whether the study focused on inpatient and emergency department use or on the effects of MMC on children. Also summarized are the inconsistencies of results of MMC on pregnant women and infants. In their own work, Kaestner et al. examine the effects of MMC on prenatal care utilization and infant health through an empirical model based on economic theory employing data from the National Natality Files for 1990 to 1996. They conclude that MMC had virtually no causal effect on prenatal care, birth outcomes, and Cesarean section. 19 When controlling for many of the relevant perinatal variables, hospital of birth remains a significant factor for perinatal outcome. 20 In the present data analysis, women in MMC were 21% more likely to present to a higher-level hospital. This certainly could potentially influence the decision or need to transfer the mother to another facility. Despite this, when controlling for the hospital level, managed care status remained a significant variable in maternal transfer. Interestingly, newborns of women in managed care were more likely to be admitted to a NICU, suggesting that the women and their newborns in managed care may be at higher risk. That managed care availability is not equally distributed in all regions or among all hospitals is a significant limitation of this analysis. Another concern is that not all Medicaid beneficiaries equally avail themselves of this option. Perhaps among women delivering at rural and lower-level hospitals there is less incentive to participate in managed care, thus, skewing the distribution of managed care patients to the higher-level hospitals, which are typically located in more populated areas. Also, rural areas are more likely to have only a level I hospital in the community, necessitating transfer of the high-risk woman to another facility.
The specific percent of eligible managed care individuals of these Medicaid recipients is not known in this study. A monthly MMC Enrollment Report is published by the New York State Department of Health in which the percent of eligible Medicaid enrollees and the expected target for enrollment by county are listed. Extrapolation of these data to the study population shows that on a county basis, the percent of actual enrollment ranges from 0 to 95% in the upstate counties from which this study is derived. For upstate NY as a whole, the percent of enrollment for the targeted population was approximately 70%. 21 In our study population, only 24% of the publicly funded women were enrolled in a managed care plan, varying somewhat among the four regions. A precise breakdown of managed care enrollment based on rural vs urban residence was not evaluated but is worthy of further exploration.
A possible and critical confounder is obstetrical provider. The data to evaluate this variable were not available. Perhaps private providers were systematically more or less likely to accept MMC and were also more or less likely to transfer patients. Whether there is a difference between providers associated with managed care plans, for example, certain plans may only allow enrollment by boardcertified physicians or the involvement of nurse midwives, could not be evaluated.
To protect confidentiality and maintain deidentification of the specific hospitals and individual patients, data on the level of the hospitals were recoded in the released data files. In two of the regions, the level IV hospitals were recoded as level III. Therefore, we were unable to determine with precision whether women with managed care presented to these regional perinatal level IV hospitals more often than level III hospitals, thereby further reducing the need for maternal transport. Deidentified data also prevented the evaluation of possible crossborder migration, a potential problem in drawing inference about service patterns.
Data were not available on the timeliness of the mother's presentation to the hospital F a high-risk woman presenting to a hospital in advanced stages of labor would not be an appropriate patient to transfer to another center. Differences in maternal transfer rates may result if women with managed care arrive at the hospital at a time such that a transfer is contraindicated.
Race is often used as a risk factor for perinatal health but may be a proxy for other variables, such as socioeconomic status and health-related conditions such as poor nutrition, stress, tobacco and drug use, and lack of preventive medical care. 22 We found a significant difference between the managed care and fee-for-service enrollees regarding race, but did not have any reliable data on economic condition (household income, employment status, household composition), nutritional status, or stress for further analysis.
There was a statistically significant higher rate of NICU admissions in newborns whose mothers were enrolled in managed care, although the OR was only 1.09. Other newborn variables were equivalent in the two insured groups. The similar rates of newborn transfer may be a reflection that criteria for newborn care and regional transfer agreements are more uniformly adopted and accepted among pediatricians/neonatologists, while the provision of high-risk obstetrical care and the delivery of high-risk women is not uniformly practiced by obstetrical providers. While maturation in the field of neonatology has led to a proliferation of special care nurseries and care of premature and low birth weight babies within those nurseries, often directed by neonatologists, the specialty of maternal-fetal medicine does not follow one specific model; in some regions a high-risk pregnancy is followed by the maternal-fetal specialist while in others, the specialist acts as a consultant, playing no role in the delivery of the mother.
Newborn death at the time of completion of the electronic birth record (usually by day 5) is the only available information on mortality, which is of questionable reliability (personal communication from regional data managers and coders). Variability exists in time to complete the birth record in each region and within each hospital. In some cases, if a newborn dies after the record is submitted, a modified report is submitted. Neonatal and maternal morbidity data are not available to further evaluate outcome differences between the two publicly funded groups. Also, if an infant is transferred to another hospital after completion of the birth record, that information is not captured within the present data set. Many other specific neonatal outcomes are not available for reporting. NYS is embarking on a NICU module for the PDS that will collect data on NICU admissions at levels II to IV hospitals. Future studies could then be conducted to explore neonatal morbidities and potential differences among insured groups.
The relationship between MMC enrollment and maternal transfer is significant. Whether institutional or individual physician practice is influenced by insurance status is worth serious consideration. Unlike the phenomenon of ''patient dumping,'' for which provider and hospital reimbursement may be deemed inadequate thereby leading to patient transfer, 2,7-10 pregnant women with MMC were less likely to be transferred, a possible disincentive for the HMO. Conversely, one might speculate that women with MFFS may be more likely to be ''dumped'' as evidenced by their higher rate of transfer in this study.
This study did not have data to evaluate specific maternal and neonatal morbidities. One can speculate, however, that managed care may affect utilization and outcome patterns. Future studies to evaluate these outcomes are being planned.
